The method described by Rosenau 1 for injecting precise amounts of fluids into animals is excellent. In the practical application of this method certain difficulties have however been encountered, which, it is believed, can be overcome by improvements in the syringe herein described. The time reqtfired for removing the bulb of and measuring the salt solution into the syringe to wash it out, after the inoculating fluid has been injected, is considerable and requires the aid of an assistant. Moreover, the cost of the syringe makes it a rather expensive device when a number of these are required, such as are used for determining the strength of toxins and antitoxins.
The improvements ha the syringe which I have devised consist of a side arm on the barrel of the syringe and a flexible rubber joint between the barrel and the needle. The value of this side arm is stated below. The flexible rubber joint obviates the necessity of having threads moulded on the lower end of the barrel and allows the tilting of the syringe when in use.
The Syringe.--In the text figure, the various parts of the syringe are clearly depicted. The glass portion is made of tubing, the inside diameter of which is from io to i2 millimeters. The total length of the barrel is ioo millimeters. The upper end is flared, to admit the stopper of the rubber bulb; and lipped. At the other end, a small neck (about 3 ram. in diameter), 15 millimeters long, is made to receive the rubber tubing which holds the needle. A bulging near the extremity of the neck prevents any tendency on the part of the tubing to slip off.
About the point where the neck joins the shoulder the calibre should be rather small. Thus when different fluids are measured into the syringe, the first does not trickle down into the needle, preventing its mixture with the other fluids, but is held up by capillary attraction.
The rubber connection is made of heavy walled, pure gum tubing; it is 3 2 millimeters long by 8 millimeters outside diameter, and the caliber is about I. 5 millimeters. The rubber bulb is essentially the same as that of the Koch syringe. It should be fairly heavy and of rather inelastic rubber. The needle is made of "I 9 gauge" tubing and exclusive of the hub is 40 millimeters long. 2 Any glass blower who is able to make a "Y" tube should have no trouble in making the glass portion of this syringe.
into guinea pigs, the writer prefers When the abdomen of the animal is not shaved and the injection is made transversely, it is not easy to keep a very sharp pointed needle in the subcutaneous tissues.
Method of Use.--The upper end of the glass portion is plugged, and the lower end wrapped with cotton. It is then sterilized by dry heat. The needle and rubber connection always remain together and just before using are boiled in i per cent. borax solution.
When the syringe is to be put together, the cotton is removed from the lower end of the glass barrel and the rubber, still hot and moist (from which the solution has just been drained), is slipped on, up to the shoulder, thus bringing the needle and syringe into apposition.
The rubber when cool is quite dry and clings firmly to the glass. The wire being removed, the needle is then dipped into white petrolatum to seal it.
The requisite number of syringes, one for each animal, is thus prepared and placed in racks. The fluid to be injected is measured into the barrel of the syringe and a definite quantity of saline solution is put into the side arm.
When an injection is to be made, the cotton stopper is first taken out and the bulb fitted into its place. The syringe is held as shown in Plate XLI, Fig. i . The little finger supports it in the angle at the junction of the arm and the barrel, and the rubber connection is grasped firmly just over the hub of the needle between the thumb and first and second fingers.
After the fluid has been injected in the ordinary manner, the syringe is either rotated on its long axis or tilted, the salt solution runs into the barrel from the arm and is in turn injected into the animal.
This obviates the necessity of the removal of the bulb and the addition of the saline solution by another person--procedures which more than double the time necessary for a simple injection, and require the services of an extra assistant.
Rarely a needle may become occluded so that the rubber bulb is not strong enough to force it open. To overcome this difficulty, wire of platinum with io per cent. iridium, to make it less liable to bend, has been fitted into the end of an aluminum rod after the fashion of the Ravenel style of inoculating needle. This is sterilized and run down through the syringe and needle without removing the latter from its position in the tissues of the animal.
After having been used, the syringe is taken apart and the wires are inserted into the needles, which are boiled in borax solution. The borax water is drained off while it is still hot and the needles put away practically dry. The durability of the rubber tubing when so treated is surprisingly long. A number of pieces have been in almost constant use during the last five months and their elasticity seems in no way impaired. The glass portions are soaked first in sulphuric acid and potassium bichromate, and then in soda solution. After having been rinsed thoroughly, they are allowed to drain before sterilization.
The racks hold twelve syringes. 3 The holes in the cross piece at the top are so slanted that when the ann is put through, the barrel of the syringe is held perpendicular and swings free.
The ground-glass shelf, suggested by Rosenau, has been used for the reasons which he notes. Plate XLI, Fig. 2 gives a rear view of the rack with its complement of syringes. The syringe resting on the shelf is intended to show the manner in which the glass portion is prepared for sterilization. 
